Study of mechanisms involved in the collision-induced dissociation of carboxylate anions from glycerophospholipids using negative ion electrospray tandem quadrupole mass spectrometry.
The collision-induced dissociation of the carboxylate anions from human blood phosphatdilycholine (PC), phosphatidylethanolamine (PE), phosphatidylserine (PS), phosphatidylinositol (PI) and phosphatidic acid (PA) containing the C18:0 (sn-1) and C20:4 (sn-2) fatty acyl residues was studied using normal phase liquid chromatography coupled with negative ion electrospray tandem mass spectrometry. The product ion peak area ratio of C18:0 to C20:4 was calculated for each phospholipid species and was found to increase with increasing collision energy for all classes. For the phospholipids with a net neutral charge (PE, PC) there was a preferential loss of the sn-2 carboxylate anion (C20:4) at low collision energy, while at higher energy there was a preferential loss of the sn-1 carboxylate anion (C18:0). For the phospholipids with a net negative charge (PI, PA, PS) the intensity of the sn-1 carboxylate anion peak was equal to or higher than the sn-2 carboxylate anion peak at the energies measured. At a given collision energy the product ion peak area ratio decreased in the order PA > or = PS > PI. Studying PS and PE species at different collision energies, it was found that for both classes the increase in the abundance ratio with increasing collision energy was largely dependent on the chain length and degree of unsaturation of the sn-2 acyl chain.